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1 . Applicant herewith submits to the United States Elected Office (EO/US) the following items 
under 35 U.S.C. 371: 

a. [X] This express request to immediately begin national examination 

procedures {35 U.S.C. 371 (f)). 

b. [X] The U.S. National Fee (35 U.S.C. 371(c)(1)) and other fees (37 C.F.R. § 
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2. Fees 
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MULTIPLE DEPENDENT CLAiM(S) (if applicable) + $270.00 
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[ ] U.S. PTO WAS INTERNATIONAL PRELIMINARY EXAMINATION 
AUTHORITY 

Where an International preliminary examination fee as set forth in 
§ 1.482 has been paid on the international application to the U.S. 
PTO: 

[ ] and the international preliminary examination report 
states that the criteria of novelty, inventive step (non- 
obviousness) and industrial activity, as defined in PCT 
Article 33(2) to (4) have been satisfied for all the claims 
presented in the application entering the national stage 
(37 CFR 1 .492(a)(4)) $98.00 

[ ] and the above requirements are not met (37 CFR 
1.492(a)(1)) 








$720.00 










[X] U.S. PTO WAS NOT INTERNATIONAL PRELIMINARY 
EXAMINATION AUTHORITY 

Where no international preliminary examination fee as set forth 
in § 1 .482 has been paid to the U.S. PTO, and payment of an 
international search fee as set forth in § 1.445(a)(2) to the U.S. 
PTO: 

[ ] has been paid (37 CFR 1 .492(a)(2)) 

$790.00 

[ ] has not been paid (37 CFR 1 .492(a)(3)) 

$1,070.00 

[X] where a search report on the international application has 
been prepared by the European Patent Office or the 
Japanese Patent Office (37 CFR 1 .492(a)(5)) 
$860.00 
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filed, (note 37 CFR 1.9, 1.27, 1.28) 
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$940.00 
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$940.00 
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SHEET". 
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*See attached Preliminary Amendment Reducing the Number of Claims. 

i. [X] Counsel's payment in the amount of $940.00 to cover the above fees is 

enclosed. 

ii. [ ] Please charge Account No. in the amount of $ , 

A duplicate copy of this sheet is enclosed. 

3. [X] A copy of the International application as filed (35 U.S.C. 371 (c)(2)): 

a. [X] is transmitted herewith. 

b. [ ] is not required, as the application was filed with the United States 

Receiving Office. 

c. [ ] has been transmitted 

i. [ ] by the International Bureau. 

Date of mailing of the application (from form PCT/IB/308): . 

ii. [ ] by applicant on . 

Date 

4 - [X] A translation of the International application into the English language (35 U.S C 
371(c)(2)): 

a. [ ] is transmitted herewith. 

b. [X] is not required as the application was filed in English. 

c. [ ] was previously transmitted by applicant on . 

Date 

d. [ ] will follow. 



5. [ ] Amendments to the claims of the International application under PCT Article 1 9 
(35 U.S.C. 371(c)(3)): 

a. [ ] are transmitted herewith. 

b. [ ] have been transmitted 

i. [ ] by the International Bureau. 

Date of mailing of the amendment (from form PCT/IB/308): 



ii. [ ] by applicant on 



Date 

c. [ ] have not been transmitted as 

i. [ ] applicant chose not to make amendments under PCT Article 19. 
Date of mailing of Search Report (from form PCT/ISA/210): 



ii. [ ] the time limit for the submission of amendments has not yet 

expired. The amendments or a statement that amendments have 
not been made will be transmitted before the expiration of the time 
limit under PCT Rule 46.1. 

6. [ ] A translation of the amendments to the claims under PCT Article 19 (38 U.S.C. 
371(c)(3)): 

a. [ ] is transmitted herewith. 

b. [ ] is not required as the amendments were made in the English language, 
c [ ] has not been transmitted for reasons indicated at point 5(c) above. 
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7. [X] A copy of the international examination report (PCT/IPEA/409) 

[X] is transmitted herewith. 

[ ] is not required as the application was filed with the United States 
Receiving Office. 

8. [ ] Annex(es) to the international preliminary examination report 

a. [ ] is/are transmitted herewith. 

b. [ ] is/are not required as the application was filed with the United States 

Receiving Office. 

9. [ ] A translation of the annexes to the international preliminary examination report 

a. [ ] is transmitted herewith. 

b. [ ] is not required as the annexes are in the English language. 

10. [X] An oath or declaration of the inventor (35 U.S.C. 371(c)(4)) complying with 35 

U.S.C. 115 

a. [ ] was previously submitted by applicant on . 

Date 

b. [X] is submitted herewith, and such oath or declaration 

i. [X] is attached to the application. 

ii. [ ] identifies the application and any amendments under PCT Article 

19 that were transmitted as stated in points 3(b) or 3(c) and 5(b); 
and states that they were reviewed by the inventor as required by 
37 C.F.R. 1.70. 

iii. f ] will follow. 

Other document(s) or information included: 

11. [X] An International Search Report (PCT/ISA/21 0) or Declaration under PCT Article 

17(2)(a): 

a. [X] is transmitted herewith. 

b. [ ] has been transmitted by the International Bureau. 

Date of mailing (from form PCT/IB/308): . 

c. [ ] is not required, as the application was searched by the United States 

International Searching Authority. 

d. [ ] will be transmitted promptly upon request. 

e. [ ] has been submitted by applicant on . 

Date 

12. [ ] An Information Disclosure Statement under 37 C.F.R. 1.97 and 1.98: 

a. [ ] is transmitted herewith. 

Also transmitted herewith is/are: 
[ ] Form PTO-1449 (PTO/SB/08A and 08B). 
[ j Copies of citations listed. 

b. [ ] will be transmitted within THREE MONTHS of the date of submission of 

requirements under 35 U.S.C. 371(c). 

c. [ ] was previously submitted by applicant on . 

Date 
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Docket No.: RWS-80019 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant 
Applic. No. 
Filed 

Title 



STREEKSTRA, Hugo et al. 

PCT/EP00/02191 

March 9, 2000 

SPHINGOID BASE DERIVATIVES AND USES THEREOF 



PRELIMINARY AMENDMENT 



Hon. Commissioner of Patents, 
Washington, D. C. 20231 



Sir: 



Preliminary to examination kindly amend the above-identified 
application as follows: 



In the Claims : 

Claim 10 (amended) . The composition of claim 8 comprising the 
sphingoid base derivative in a concentration ranging from 
0.001 to 5 wt %, preferably from 01005 to 5 wt %, more 
preferably from 0.01 to 2.5 wt %, most preferably from 0.02 to 
1 wt %, especially preferably from 0.02 to 0.5 wt %. 



Remarks : 

The preliminary amendment is being filed in an effort to 
eliminate multiple dependencies in the claims. 
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13. [ ] An assignment document is transmitted herewith for recording. 

A separate [ ] "COVER SHEET FOR ASSIGNMENT (DOCUMENT) ACCOMPANYING 

NEW PATENT APPLICATION" or[ ] FORM PTO 
1595 is also attached. 



14. 



[X] 


Additional documents: 


a. 


[ ] 


Copy of request (PCT/RO/101) 


b. 


[X] 


International Publication No. WO 00/53568 




i. 


[X] Specification, claims and drawing 




ii. 


[ ] Front page only 


c. 


[X] 


Preliminary amendment (37 C.F.R. § 1.121) 


d. 


[ ] 


Other 



15. 



[X] 

a. 

b. 



The above checked items are being transmi 
[X] before 30 months from any claim^eTpriority/J§te. 
[ ] after 30 months. 




Lerner and Greenberg, P.A. 
P.O. Box 2480 

Hollywood, Florida 33020-2480 
Tel.: (954) 925-1100 
Fax: (954) 925-1101 



^ \ h n z v . v b a . u F? * & i:l S » ? 
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An early action on the merits of the claims is requested. 




/tk 



September 10, 2001 

Lerner and Greenberg, P. A. 
P.O. Box 2480 

Hollywood, Florida 33022-2480 
Tel.: (954) 925-1100 
Fax: (954) 925-1101 



VERSION WITH MARKINGS TO SHOW CHANGES MADE 
Claim 10 (amended) . The composition of claim 8 [or 9] 
comprising the sphingoid base derivative in a concentration 
ranging from 0.001 to 5 wt %, preferably from 01005 to 5 wt 
more preferably from 0.01 to 2.5 wt %, most preferably from 
0.02 to 1 wt %, especially preferably from 0.02 to 0.5 wt %. 
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SPHINGOID BASE DERIVATIVES AMD USES THEREOF 

Field of the invention 

The present invention relates to the field of topical application, especially 
topical application of sphingoid base derivatives. 

Background of the invention 

Sphingoid bases like sphingosine are known to be potent effectors of skin 
cell differentiation and proliferation, by interfering with basic biochemical cell 
processes (Hannun, Y.A. and Bell, R.M. (1989), Science 243, 500-507). For 
example, free sphingosine inhibits the activity of protein kinase C and thus plays 
a pivotal role in signal transduction and regulation of cell division (Hannun, Y.A. 
et ai. (1986), J. Biol. Chem. 261, 12604-12609). The action of free sphingosine 
may be an important factor in the modulation of epidermal eel! proliferation in 
order to balance the rate in which ceils are lost from the skin surface (Downing, 
D.T. (1992) J. Lipid Res., 33, 301-313). In addition, other biological activities 
have been described for sphingoid bases, such as antimicrobial activity (Bibel, 
D.E. et al. (1992), J. Invest. Dermatol. 98, 269-273). 

Due to their effect on skin cell differentiation and proliferation and their 
antimicrobial activity, sphingoid bases may be included as an active ingredient in 
various cosmetic compositions. For example, sphingosine has been described for 
the treatment of various abnormalities and disorders concerning the skin, such as 
dry skin, xeroderma and psoriasis. Sphingosine can also protect the skin against 
various harmful or undesirable effects, such as the effects of UV light and skin 
ageing. In particular, sphingoid bases have been included in topical compositions 
as an antiinflammatory agent or an antimicrobial agent (W098/49999). 

A disadvantage of sphingoid bases is their scarce solubility in an aqueous 
environment. This phenomenon hampers the use of these compounds in aqueous 
formulations. For instance, to display an effective antimicrobial activity, it is 
important to have the sphingoid base solubilized in an aqueous formulation. 
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Description of the invention 

The present invention discloses derivatives of sphingoid bases which have 
a substantially increased solubility in water than their free base counterparts. As 
a consequence, these sphingoid base derivatives display a surprisingly improved 
efficacy when formulated in an aqueous composition. 

The sphingoid base derivatives of the invention are salts of sphingoid 

bases. 

According to the invention, the anion of a sphingoid base salt is derived 
from any suitable acid. In that regard, a suitable acid is defined as an acid which, 
upon mixing with a sphingoid base in a suitable solvent, produces a salt which 
has an increased solubility in an aqueous medium as compared to the solubility 
of the sphingoid base as such. 

In one embodiment of the invention, the acid is an acid which itself may 
have an efficacy in topical application. 

in one embodiment of the invention, the acid is a hydrophilic acid able to 
deliver the sphingoid base to the water phase of a cosmetic or pharmaceutical 
composition. 

Preferably, the acid is a hydrophilic organic acid such as an a-hydroxy 
alkanoic acid, a /^-hydroxy alkanoic acid, an a,£-dihydroxy alkanoic acid, an 
alkanedioic acid or a mineral acid. More preferred examples of hydrophilic organic 
acids are lactic acid, giycolic acid, malic acid, pyruvic acid, succinic acid, fumaric 
acid, citric acid, ascorbic acid, gluconic acid and/or pyroglutamic acid 
(pyrrolidone carboxylic acid). More preferred examples of mineral acids are 
hydrochloric acid, nitric acid and/or phosphoric acid. 

In another embodiment of the invention, the acid is a lipophilic organic 
acid, such that the combination with a sphingoid base increases the efficacy of 
both the lipophilic acid as well as the sphingoid base. 

The sphingoid base salts of the invention may be prepared as follows. 
The sphingoid base is dissolved in a suitable organic solvent, whereupon at least 
one equivalent of a suitable acid is added. Typically, addition of the acid will 
result in a decrease in the pH of at least about 3 units. It is appreciated that the 
final value of the pH will be dependent on the acid being applied. Dissolution of 
the sphingoid base in the organic solvent preferably occurs at an elevated 
temperature, for instance a temperature of 50 °C to 70°C. Upon cooling of the 
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mixture, the sphingoid base salt will precipitate. The crystalline precipitate is 
recovered from the reaction mixture by filtration and optionally may be washed 
with solvent, preferably the same solvent as being used for preparation of the 
salt. 

A suitable organic solvent preferably is a solvent wherein the end 
product, i.e. the sphingoid base salt, is insoluble. A suitable organic solvent for 
instance is ethanol or methyl isobutyl ketone. 

In one embodiment of the invention, a sphingoid base salt is used as a 
starting compound for the preparation of another sphingoid base salt. 

It is essential that the sphingoid base salts of the invention are prepared 
prior to their intended use, e.g. their inclusion in a topical composition. The 
inclusion of a free sphingoid base in a topical composition additionally containing 
anions from one or more of the acids as defined herein above will not result in an 
increased solubility and/or an increased efficacy, 

The sphingoid base salts of the invention preferably are salts of the 
sphingoid bases sphingosine, sphinganine or phytosphingosine. More preferably, 
the sphingoid base salts are salts of phytosphingosine. 

In one embodiment of the invention, phytosphingosine is obtained via a 
microbial fermentation. For instance, phytosphingosine is obtained from Pichia 
ciferrii-derived tetraacetyl-phytosphingosine (TAPS), by a suitable deacetylation 
reaction. The deacetylation may be chemical, e.g. by base catalyzed hydrolysis 
with potassium hydroxide, or enzymatical. After alkaline hydrolysis of TAPS, the 
resulting phytosphingosine may be purified. Such a purification can occur by any 
method known to a person skilled in the art. Yeast-derived phytosphingosine is 
human skin-identical, as it is reported to have the same stereochemical 
configuration as mammalian phytosphingosine, i.e. the D-D-erythro configuration. 

The sphingoid base salts of the invention have a solubility in an aqueous 
environment which is considerably higher than the solubility of the free sphingoid 
base. It is further surprisingly shown by the present invention that sphingoid 
base salts have an increased efficacy as compared to the free sphingoid base, 
even in an environment where the free sphingoid base also is in a soiubilised 
form. The free sphingoid base may be in a soiubilised form by the additional 
presence in the aqueous medium of an organic solvent and a surface active 
compound. 
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Compositions comprising a sphingoid base derivative according to the 
invention are suitable for topical application, whereby topical application is 
understood to comprise cosmetic and/or dermatologicai application on the skin, 
on hair and on the epithelial linings of mouth, nose, eye, urogenital tract, and the 
like. 

The sphingoid base derivatives of the present invention preferably are 
incorporated in a topical composition in a concentration which may range from 
0.001 to 5 wt %, preferably from 0.005 to 5 wt %, more preferably from 0.01 
to 2.5 wt %, most preferably from 0.02 to 1 wt %, especially preferably from 
0.02 to 0.5 wt %. 

Topical compositions including a sphingoid base derivative according to 
the invention are particularly suitable to apply to various topically occurring 
undesirable and/or abnormal conditions associated with inflammation and/or 
microbial activity. 

Examples of topically occurring undesirable and/or abnormal conditions to 
which topical compositions comprising the sphingoid base derivatives of the 
invention are advantageously applied are eczema, psoriasis, atopic dermatitis, 
acne, dandruff, mouth and/or iip infections, mycoses, various other skin- 
infectious diseases or vaginal infections. Topical compositions comprising said 
sphingoid base derivatives are further advantageously applied for wound-healing, 
e.g. in case of burns, and for normalisation of skin flora. 

Due to their antimicrobial activity, the sphingoid base derivatives of the 
invention additionally may function as a preservative in cosmetic and 
dermatologicai compositions, to decrease and/or substitute for existing chemical 
preservatives. 

Example 1. 

Preparation of PS .lactate 

A mixture of 50 grams of phytosphingosine and 500 ml of absolute 
ethanol was stirred and heated to 65 °C. Next the almost clear solution was 
filtered while hot through a paper filter into a 1 litre 3-necked flask. 

While stirring (L)-lactic acid (25.7 g) was added to the filtrate in portions 
to decrease the pH from 9.9 to 5.3, while the temperature went up from 66°C 
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to 71 °C. The mixture was stirred and cooled. At ca 45°C crystallisation started, 
while cooling was continued over a period of 3/4 hour to 21 °C, 

The precipitate was filtered off and the cake was replaced with 1 50 ml of 
ethanol (fast filtration and replacing, total of 2 minutes). 
5 The wet cake (110.8 g) was dried under vacuum to give 51.2 grams of 

product. NMR analysis gave a purity of 99.3%. 

Example 2 
Preparation of PS.qlycolate 

A mixture of 50 grams of phytosphingosine and 500 ml of absolute 
ethano! was stirred and heated to 65 °C. Next the almost clear solution was 
filtered while hot through a paper filter into a 1 litre 3-necked flask. Rinsed with 
20 ml of hot ethanol. The filtrate was heated again to 65 °C. 

While stirring glycolic acid (13.4 g) was added to the filtrate in portions to 
decrease the pH from 9.9 to 5.6, while the temperature went up from 65 °C to 
68°C. The mixture was stirred and cooled. At ca 66°C crystallisation started, 
while cooling was continued over a period of 20 minutes to 25 °C. 

The precipitate was filtered off and the cake was replaced with 150 ml of 
ethanol (fast filtration and replacing, total of 3 minutes) 

The wet cake {87 g) was dried overnight under vacuum to give 56.6 
grams of product. NMR analysis gave a purity of 98 + 6%. 

Example 3 

25 Pr epar ation of PS, H QI 

A mixture of 50 grams of phytosphingosine and 500 ml of absolute 
ethanol was stirred and heated to 65 °C. Next the almost clear solution was 
filtered while hot through a paper filter into a 1 litre 3-necked flask. Rinsed with 
30 20 ml of hot ethanol. 

While stirring hydrochloric acid (36%, ca 13 ml) was added to the filtrate 
to decrease the pH from 10.3 to ca 0, while the temperature went up from 45°C 
to 50°C. The mixture was stirred and cooled. At 34°C crystallisation started 
after seeding and cooling was continued over a period of 0.5 hour to10°C. 
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The precipitate was filtered off and the cake was replaced with 100 mi of 
cold ethanol (slow filtration and replacing, total of 3/4 hour.) 

The wet cake (272g) was dried under vacuum to give 48.0 grams of 
product. NMR analysis gave a purity of 96.7%. 

5 

Example 4 
Ereparation Q.f PS.pyrpglutamats 

A suspension of 25 grams of phytosphingosine, 200 ml of methyl isobutyl 
10 ketone (MIK) and 2 ml of water was stirred and heated to 66 °C. 

Next 12 grams of DL-pyroglutamic acid were added, changing the pH 
from 9.4 to 5.8 

A glassy precipitate was obtained. At 45 °C a 1 mf sample was taken 
which started to crystallise upon scratching. This was used to seed the mixture 
15 during further cooling. 

Next the mixture was further cooled to 17 °C and filtered over a glass G3 
filter, rinsed / replaced with 50 ml of fresh MIK (fast filtration). The wet cake { 
57 g) was dried in vacuum to give 34.3 grams of product. 

20 Example g 

Preparation o f PS. citrate 

A suspension of 25 grams of phytosphingosine, 200 ml of methyl isobutyl 
ketone (MIK) and 1 ml of water was stirred and heated to 72 °C. 
25 Next 18 grams of citric acid monohydrate were added, changing the pH 

from 9.4 to 1.8 

A precipitate was obtained. Next the mixture was cooled to 14 °C and 
filtered over a glass G3 filter, rinsed / replaced with 50 ml of fresh MIK {fast 
filtration). The wet cake ( 84 g) was dried in vacuum to give 39.7 grams of 
30 product. NMR analysis gave a purity of 96.4 %. 



WO 00/53568 



-7- 



PCT/EP00/02191 



Example 6 

Antimicrobial activity cf PS against yga$tg 

Two different yeast strains were used: Saccharomyces cerevisiae ATCC 
5 9763 and Candida albicans ATCC 10231. All incubations were either performed 
at 30°C {for S. cerevrsiae) or at 37°C (for C. albicans). Both yeast strains were 
grown in YEPD2% medium (20 g/l glucose, 10 g/l peptone, 20 g/l yeast extract, 
pH = 6.0). The cultures were grown overnight, the cells in 50 fj\ of culture were 
harvested by centrifugation, washed with 1 ml sterile buffer {10 mM HEPES 
10 {pH= 7.2 with NaOH) + 20 g/l glucose), centrifuged, and resuspended in 0.5 ml 
sterile buffer, 

A 10 mg/ml stock solution of phytosphingosine (PS) was prepared in a 
g solvent system, consisting of 1 volume fraction ethanol, 2 volume fractions 

^ Tween 20 and 17 volume fractions 50% glycerol in water. The components of 

Ji 15 the solvent system were added to the phytosphingosine in this order, and the 

^ solution was shaken vigorously after each addition. When all solvents had been 

nfl added, the mixture was heated to 40°C for 15 to 30 minutes. Dilutions from this 

^ stock solution (if necessary) were made in 5% ethanol in water. All solutions 

H were prepared 24 hours prior to use, and kept at room temperature. 

Ill 20 The antifungal effect of phytosphingosine against these two yeasts was 

% investigated using the LIVE/DEAD® Yeast Viability Kit L-7009 (Molecular Probes 

fll Inc., Oregon, USA). This kit employs two different fluorescent stains, FUN-1™ 

and Caicofiuor™ White M2R, to make distinction between living and dead cells, 
which can be observed using a fluorescence microscope with the appropriate 
25 filters. 

For this analysis, the following amounts of fluorescent dyes were added 
to 0.5 ml yeast cell suspension in sterile buffer, prepared as described 
previously: 1 jj\ FUN-1™ and 2.5 y\ Caicofiuor™ White M2R. After mixing, these 
suspensions were incubated for 30 minutes. Then 50 jj\ of an appropriate 
30 dilution of the phytosphingosine stock solution were added, to obtain the final 
concentrations indicated in Figures 1a and 1b. After mixing, these suspensions 
were incubated, and the fraction of living and dead cells was followed over time. 

An Olympus BHB fluorescence microscope was used for the microscopic 
observations, with two different fitter sets: 
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1. Dichroic mirror blue (B), excitation filter IF490, emission filter 0530 {living 

ceils show orange particles in the cell, whereas dead cells are evenly 
coloured green/orange). 

2. Dichroic mirror violet (V), excitation filters U95-B93, emission filter Y455 

(living cells show blue ceil walls, whereas dead cells do not). 

The results are shown in Figure 1a and lb. It is clear that both yeast 
strains were killed by phytophingosine (PS) in a dose-dependent fashion. 

Example 7 

Antifungal action gf PS towards starved cell? 

in their natural habitat, microbial cells are in a starved condition for most 
of the time. This prompted us to investigate whether the antimicrobial action of 
PS would also be manifest against starving cells. 

To this end, the procedure described in Example 6 was slightly modified 
{all methods and conditions were identical unless specified otherwise). Cells from 
an overnight culture of Candida albicans ATCC 10231 were harvested by 
centrifugation. Two different buffers were used to wash and resuspend the cells: 
10 mM HEPES (pH= 7.2 with NaOH) + 20 g/l glucose as used in Example 6, 
and the same buffer without glucose. 

The two cell suspensions, with and without glucose (2.5 mi for each 
condition), were incubated for 10 minutes at 37°C. Then 125 fj\ of an 
appropriate dilution of the phytosphingosine stock solution were added, to obtain 
the final concentrations indicated in Figure 2. After mixing, these suspensions 
were incubated further, and at the indicated time points 100 jj\ samples were 
drawn. The cells were harvested by centrifugation, and the cells were 
resuspended in 1 00 y\ buffer with glucose, and with the same concentrations of 
fluorescent dyes as in Example 6. This analysis mixture was incubated for 10 
minutes more, to allow the dyes to be taken up into the cells, and the numbers 
of living and dead cells were determined as described in Example 6. 

As is shown in Figure 2, the starved cells were more susceptible to the 
antifungal action of PS than were the energised cells, in fact, after an initial lag 
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phase, 250 rng/i PS proved to be as effective in killing the starved cells as 500 
mg/L The lag phase is presumably due to the presence of endogenous energy 
stores of the cells, and this again shows that PS is particularly effective towards 
the starved condition. 

5 

Example g 

Antibacterial effect of PS in cosmetic preparations in an agar diffusion test 

An overnight culture of Staphylococcus aureus ATCC 14458 was 

io prepared similarly to the procedure described in Example 6 (BHI medium (Difco), 
incubation at 37°C). 

To prepare agar plates for the diffusion test, 300 ml of BHI medium, with 
1 % agar and 15% glycerol added, was molten and cooied to 50°C. Then 6 ml of 
a sterile glucose solution (50% w/v) and 6 ml of the overnight culture of the 

15 micro-organism were added. Petri dishes were filled with 12.5 ml of this agar 
medium, and the medium was allowed to solidify. 

The test formulations were prepared as indicated in Figure 6, with a lipid 
phase of octyl dodecyl lactate* They contained 1 , 2 or 5 g/l PS. 

To apply a test sample to the test plates, a stainless steei ring (6 mm 

20 internal diameter) was put into an empty, sterile Petri dish, inside this ring, 2 
paper disks (6 mm diameter) were placed to cover the bottom, and 50 jj\ of the 
test formulation was applied to the filter disks. The rings were put on the surface 
of the agar plates containing the micro-organisms, the agar plates were stored at 
5°C for the periods indicated in the Table to allow diffusion of the test solutions, 

25 after which the rings were removed. Subsequently, the agar plates were 
incubated at a temperature suitable for the growth of the micro-organisms 
(37°C). After the micro-organisms were fully grown in the non-inhibited areas of 
the agar plates, the degree of inhibition was measured as the zone of no growth 
(or diminished growth) extending from the area of application in two orthogonal 

30 directions. 
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Table 1 . Antibacterial effect of PS in a cosmetic preparation 



[PS] (g/f) 


Diffusion 
5 days 5°C 


Diffusion 
1 4 days 5 


°C 




1 














2 


7 


6 


5 


7/14 


7/13 


5/11 


5 


5 


6.5 


7 


7.5/14 


9.5/16 


9/15 



Where two figures are given, -the first refers to the zone of no-growth, 
whereas the second refers to the zone of diminished growth. 

5 

As appears from Table 1, there is a dose-dependent growth inhibition by 

PS. 

Example 9 

10 Antifungal action of PS and some of its de rivatives 

it was found that some derivatives of phytosphingosine had an improved 
solubility in aqueous systems. This prompted us to compare their antimicrobial 
activity to that of PS itself. The following derivatives were investigated: the 

15 glycoiic acid, tactic acid and hydrochloric acid salts of phytosphingosine. Stock 
solutions of the phytosphingosine salts were prepared as described in Example 6 
for phytosphingosine, and the same experimental conditions were used. 

It was found that all three salts tested had a much stronger antifungal 
activity than had the free base. This was not due to the anions present in the 

20 salt solutions, since blanks with the appropriate amounts of lactate, chloride or 
glycolate were without effect {Figure 3a). In Figure 3b it can be seen that the 
potency of the chloride was more than 2.5 times higher than that of the PS 
base. 

25 Example 10 

Antifungal action of PS and some of its derivatives in a solvent-free system 



Solutions in demineralised water were prepared similarly to the procedure 
described for the solvent system (Example 6), including the final heating step. 
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In Figure 4a it can be seen that the lack of solvents during sample 
preparation all but abolished the antifungal effect of the free PS base, whereas 
the potency of the PS salts was not decreased. In fact, tt was found that the 
potency of the PS salts can even be higher in the solvent-free system, as is 
5 shown in Figures 4b and 4c. 



Example 1 1 
Antibacterial effect of PS against bacteria 

10 

Two different bacterial strains were used: Staphylococcus aureus ATCC 
14458 and Escherichia coli 421. All incubations were performed at 37°C. Both 
g bacteria were grown as described in Example 8, 50 jj\ culture was harvested by 

^ centrifugation, washed with 1 m! sterile demineraiised water, and resuspended in 

S is 0.5 ml sterile demineraiised water. 

Al A 10 mg/ml stock solution of PS was prepared as described previously. 

^ : Dilutions from this stock solution (if necessary) were made in 5% ethanol in 

s water. All solutions were prepared 24 hours prior to use, and kept at room 

temperature. 

f|| 20 The antibacterial effect of phytosphingosine against these two bacteria 

^ was investigated using the LIVE/DEAD® BacLight™ Bacterial Viability Kit L-7012 

fa (Molecular Probes Inc., Oregon, USA). This kit employs two different fluorescent 

stains, SYTO 9 stain and proptdium iodide, to make distinction between living 
and dead cells, which can be observed using a fluorescence microscope with the 
25 appropriate filters. 

The solutions of the dyes provided in the kit were mixed 1:1 just before 
use, and 1.5 pi of this fluorescent dye mixture was added to 0.5 ml bacterial 
suspension. Subsequently, 50 jj\ of an appropriate dilution of the 
phytosphingosine stock solution were added, to obtain the final concentrations 
30 indicated in Figure 5. After mixing, these suspensions were incubated, and the 
fraction of living and dead cells were followed over time. 

The microscopic examinations were performed using an Olympus BHB 
fluorescence microscope, with the following filter set: dichroic mirror blue (B), 
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excitation filter IF490, emission filter 0530 (living ceils are green, dead cells are 
orange/yellow). 

It was found that S. aureus was strongly killed. However, this effect 
could not be quantified, since the dead ceils were not detectable, due to lysis: 
the measurement with fluorescent dyes requires that the dead cell remains 
structurally intact. Therefore, the killing effect was apparent only in a strong 
decrease in the number of living cells. 

The £. coii cells were also killed quite effectively, and in this organism the 
dead cells could be quantified readily (Figure 5}. it appears that the cells are 
killed by PS in a dose-dependent manner, and that the bacteria are more 
sensitive to this compound than are the fungi. 

Exam ple 12 

Ant ibact e rial and antifungal effect of PS derivative? in a diffusion test 

An overnight culture of the indicated test organisms was prepared 
as described in Example 6 and 8, and the samples were applied to the test plates 
as described in Example 8. The samples were prepared as the appropriate 
dilutions from stock solutions, prepared as described previously. The agar plates 
were stored overnight at 5°C to allow diffusion on the test solutions, after 
which the sample rings were removed. Subsequently, the agar plates were 
incubated at a temperature suitable for the growth of the micro-organisms 
(37°C). After the micro-organisms were fully grown in the non-inhibited areas of 
the agar plates, the degree of inhibition was measured as the zone of no growth 
(or diminished growth) extending from the area of application in two orthogonal 
directions (in mm). 
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Table 2. Antibacterial and antifungal effects of PS-derivatives in an agar diffusion 



test 



Ucnvaxivc 


/n/li 




S. aureus 


C. albicans 






ATCC 14456 


ATCC 10231 


PS-iactate 


10 


12 


13 


13 


9* 


9.5* 


10.5* 




5 


12 


10.5 


12 


8* 


9* 


9* 




2 


8 


8.5 


9 


± 


5* 


5* 




1 


6 


5 


5 


4* 


6* 


4* 


PS-giycoiate 


10 


11.5 


9.5 


11 


7.5 


5* 


6 




5 


9 


9 


9 


3 


3 


3 




2 


7 


6 


5 










1 


3 


4.5 


3 








PS-chioride 


10 


12.5 


1 1 


11 


7 


6* 


7 




5 


9 


9 


9 


2 


3 


3 




2 


6 


7 


5 










1 


5 


5 


5 









* The data marked with an asterisk refer to a zone of inhibited growth; 
the unmarked data refer to zones of no growth. 



It appears from Table 2 that the PS derivatives are fully active against 
bacteria and fungi in the diffusion test, and that there is a clear dose dependency 
of this effect. 
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CLAIMS 

1 . A sphingoid base derivative which is a salt of a sphingoid base. 

2. The sphingoid base derivative of claim 1, wherein the anion of the salt is 
derived from a hydrophilic acid. 

3. The sphingoid base derivative of claim 2, wherein the hydrophiiic acid is a 
hydrophilic organic acid or a mineral acid. 

4. The sphingoid base derivative of claim 3, wherein the hydrophilic acid is 
selected from the group consisting of lactic acid, giycoiic acid, malic acid, 
pyruvic acid, succinic acid, fumaric acid, citric acid, ascorbic acid, gluconic 
acid and pyrogiutamic acid. 

5. The sphingoid base derivative of claim 3, wherein the hydrophiiic acid is 
selected from the group consisting of lactic acid, giycoiic acid, pyrogiutamic 
acid, citric acid and hydrochloric acid. 

6. A process for the preparation of the sphingoid base derivative of claim 1 
comprising the addition of at (east one equivalent of an acid to a solution of 
the sphingoid base in a suitable solvent and the recovery of the crystalline 
sphingoid base salt from the reaction mixture. 

7. The process of claim 6, wherein the solvent is ethanol or methyl isobutyl 
ketone. 

8. A composition for topical use comprising the sphingoid base derivative of 
claim 1 . 

9. The composition of claim 8 which is a cosmetic composition. 
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10. The composition of claim 8 or 9 comprising the sphingoid base derivative in 
a concentration ranging from from 0.001 to 5 wt %, preferably from 0.005 
to 5 wt %, more preferably from 0.01 to 2.5 wt %, most preferably from 
0.02 to 1 wt %, especially preferably from 0.02 to 0.5 wt %. 

1 1 . A sphingoid base derivative according to claim 1 for use as a medicament. 

12. Use of a sphingoid base derivative according to claim 1 for the manufacture 
of a medicament for use in antimicrobial and/or anti-inflammatory treatment. 
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Figure 1 a. Antifungal effect of PS 
against S. cerevisiae 
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Figure 1b. Antifungal effect of PS 
against C. albicans 
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Figure 3a. Comparison of PS and its salts 
against C. albicans 
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Figure 3b. Comparison of potency of chloride and free base 

against C. albicans 
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Figure 4a. Antifungal activity in water 
against C. albicans 



J2 

15 
u 

03 
0) 




■ 500 mg/l PS in solvent 

■ 600 mg/| PS in water 

600 mg/l PS lactate in water 
600 mg/l PS giycolate in water 
600 mg/l PS chloride in water 
blank 



Figure 4b. High potency of PS salts i 
against C. albicans 
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Figure 6. Flowsheet for preparation of 
Pnytosph.ngosine containing-formuiation 
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